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(54) SHIFT CONTROL DEVICE FOR TRANSMISSION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress generation of a 
shift shock by estimating torque input to a transmission 
in an operating condition of a rotary machine, and 
controlling the transmission based on this estimation. 
SOLUTION: After torque estimation of a motor 
generator 3 is judged capable, an up-shift control signal 
is input to a hydraulic control device 39 from an 
electronic control device 58, torque of an engine 1 is 
partly transmitted to the generator 3 in the case of a 
battery during charging, the generator 3 functions as a 
generator by this toque, and negative torque is 
transmitted to an input shaft. Here, torque to the 
generator 3 is calculated by a current value supplied to 
the battery by electric generation and a rotational speed 
of the generator 3, and torque input to a gear shift 
mechanism 4 is estimated, engaging/disengaging timing 
of a friction engaging device or a hydraulic pressure 
necessary for a shift are controlled based on this 
estimation. Torque of the engine 1 and the generator 3 

is additionally estimated in the case of the battery during discharging. In this way. a shift shock 
is suppressed by providing the estimated torque actually conformed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The change gear into which the torque outputted from the engine is inputted, and the 
function to change mechanical energy into electrical energy. Or it sets to the gear change 
control unit of the change gear equipped with the rotating machine equipped with at least one 
side of a function which changes electrical energy into mechanical energy. The gear change 
control unit of the change gear characterized by having an input-torque presumption means to 
presume the torque inputted into said change gear, and the gear.change control means which 
controls gear change of said change gear based on the torque presumed by this input-torque 
presumption means based on the operating state of said rotating machine. 

[Claim 2] The gear change control unit of the change gear according to claim 1 characterized by 
being the clutch two clutch gear change with which the 2nd friction engagement equipment is 
made to engage while said change gear is equipped with two or more friction engagement 
equipments for setting up two or more change gear ratios and gear change of said change gear 
releases the 1st friction engagement equipment. 

[Claim 3] The gear change control unit of the change gear according to claim 1 or 2 
characterized by having a forbiddance-of-gear-change means to forbid gear change of said 
change gear when presumption of the torque by said input-torque presumption means is 
impossible. 



[Translation done.] 
♦ NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
S.In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
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[0001] 

[Field of the Invention] This invention relates to the gear change control unit of a configuration 
of that the torque outputted from the source of power of an especially different class is inputted 
Into a change gear about the gear change control unit for controlling the gear change shock of a 
change gear. 
[0002] 

[Description of the Prior Art] Generally, the automatic transmission arranged at the engine 
torque-transmission path is equipped with a gearing change gear style and two or more friction 
engagement equipments. And based on the run state of a car, by switching automatically 
engagement / release pattern of two or more friction engagement equipments, it is constituted 
so that the change gear ratio may be controlled. The clutch and brake which operate with oil 
pressure are contained in the above-mentioned friction engagement equipment. These friction 
engagement equipments are components which transmit the torque outputted from the engine. 
For this reason, the oil pressure which acts on friction engagement equipment is set up based on 
the torque inputted into an automatic transmission from the engine. 

[0003] The hybrid car which carried the source of power of a class which is different in recent 
years on the other hand for the purpose of saving of the fuel which makes an engine drive, 
reduction of the noise by rotation of an engine, and reduction of the exhaust gas which occurs 
by combustion of a fuel is proposed. An example of such a hybrid car is indicated by JP,9- 
209790,A. As for the hybrid car indicated by this official report, the engine and the motor 
generator are arranged at the Input side of a change gear. And the electronic control which 
controls an engine and a change gear is formed. An inverter and a dc-battery are connected to a 
motor generator, and the electronic control is connected to the inverter and the dc-battery. 
[0004] In the hybrid car indicated by this official report, the operating state of an engine and a 
motor generator is controlled based on various kinds of conditions, for example, the vehicle 
speed, the actuation condition of an accelerator pedal, the operating state of a brake, the charge 
of a dc-battery. etc. It is possible to charge the electrical energy which inputted engine torque 
Into the motor generator, was made to specifically drive a motor generator as a generator, and 
was generated at a dc-battery. Moreover, at the time of moderation of a car, the torque inputted 
into a motor generator through a change gear from a wheel performs regenerative braking. That 
Is, while a motor generator recovers braking energy, the electrical energy generated by the 
motor generator is charged by the dc-battery. Furthermore, It is possible to operate a motor 
generator as a motor and to input the torque of a motor generator into a change gear ' 
[0005] 

[Problem(s) to be Solved by the Invention] In the hybrid car indicated by the above-mentioned 
official report, the operating state of an engine and a motor generator is controlled based on 
various kinds of conditions. For this reason, the torque Inputted into a change gear is changing 
according to change of the condition of a car. However, based on the torque outputted from an 
engine, gear change of an automatic transmission is controlled conventionally. For this reason, 
when that technique was applied to the hybrid car indicated by the official report, the torque 
actually inputted into a change gear may have differed from the torque used as the decision 
criterion of gear change control, and a gear change shock may have arisen. 
[0006] This invention is made against the background of the above-mentioned situation, and it 
aims at offering the gear change control unit of the possible change gear of controlling gear 
change of a change gear based on the operating state of a rotating machine 
[0007] 

[Means for Solving the Problem and its Function] In order to attain the above-mentioned 
purpose, invention of claim 1 The change gear Into which the torque outputted from the engine is 
Inputted, and the function to change mechanical energy into electrical energy. Or it sets to the 
gear change control unit of the change gear equipped with the rotating machine equipped with at 
least one side of a function which changes electrical energy into mechanical energy. Based on 
the operating state of said rotating machine, it Is characterized by having an input-torque 
presumption means to presume the torque inputted into said change gear, and the gear change 
control means which controls gear change of said change gear based on the torque presumed by 
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this input-torque presumption means. 

[0008] In claim 1, the case where the torque-transmission path between an engine and a change 
gear and the torque-transmission path by which a rotating machine is arranged differ from the 
case of being the same is illustrated. In other words, the gear change control unit with which the 
rotating machine is arranged at either [ at least ] the torque-transmission path formed between 
the engine and the change gear or torque-transmission paths other than this torque- 
transmission path is applicable. 

[0009] Therefore, according to invention of claim 1. based on the torque outputted from an 
engine, and the operating state of a rotating machine, presumption of torque inputted into a 
change gear is performed. For this reason, the presumed torque becomes a thing adapted to the 
torque actually inputted into a change gear, and the gear change shock of a change gear is 
controlled. 

[0010] moreover, invention of claim 2 — the configuration of claim 1 ~ in addition, while said 
change gear is equipped with two or more friction engagement equipments for setting up two or 
more change gear ratios and gear change of said change gear releases the 1st friction 
engagement equiprnent. it is characterized by being the clutch two clutch gear change with 
which the 2nd friction engagement equipment is made to engage. 

[001 1] Therefore, the torque which the same operation as claim 1 can be acquired according to 
invention of claim 2, and also is presumed becomes a thing adapted to the torque actually 
inputted to a change gear. For this reason, also in the so-called clutch two clutch gear change, a 
gear change shock is controlled. 

[0012] furthermore, invention of claim 3 — the configuration of claims 1 or 2 ~ in addition, when 
presumption of the torque by said input-torque presumption means is impossible, it is 
characterized by having a forbiddance-of-gear-change means to forbid gear change of said 
change gear. 

[0013] Therefore, since gear change of a change gear is forbidden when presumption of torque 
which the same operation as claims 1 or 2 can be acquired, and also is inputted into a change 
gear is impossible according to invention of claim 3. a gear change shock is controlled further 
[0014] 

[Embodiment of the Invention] This invention is more concretely explained with reference to 
drawing below. Drawing 2 is the block diagram showing the system configuration of the hybrid car 
which applied this invention. As an engine 1 which is the 1st source of power of a car, internal 
combustion engines, such as a gasoline engine, a diesel power plant, an LPG engine, a gas 
turbine engine, or a jet engine, are used The engine 1 of this example is the thing of the well- 
known structure equipped with a fuel injection equipment, pumping equipment, an ignition, etc. 
[0015] Moreover, electronic throttle-valve IB is prepared in the inlet pipe of an engine 1, and it 
Is constituted so that the opening of electronic throttle-valve 1 B may be controlled electrically. 
The torque converter 2. the motor generator 3. and the gearing change gear style 4 are arranged 
at one transfer path of the torque outputted from an engine 1. Moreover, another motor 
generator 6 is arranged through the driving gear 5 at the transfer path of another side of the 
torque outputted from an engine 1. As motor generators 3 and 6, the thing of an alternating 
current synchronous type Is applied, for example. 

[0016] First, the configuration of one torque-transmission path is explained concretely. Drawing 
3 is the skeleton Fig. showing the configuration of a torque converter 2 and the gearing change 
gear style 4. Automatic transmission Froude is enclosed with the interior of the automatic 
transmission which has this torque converter 2 and the gearing change gear style 4 as hydraulic 
oil. 

[001 7] A torque converter 2 transmits the torque of a driving member to a follower member with 
a fluid This torque converter 2 has the front cover 8 made to unite with the pump impeller 7. the 
hub 10 which attached the turbine runner 9 in one, and the lock-up clutch 11. And rotation of 
the pump impeller 7 is changed into fluid energy, and is transmitted to the turbine runner 9. 
Moreover, the lock-up clutch 1 1 is for engaging and releasing a front cover 8 and a hub 10 
alternatively. In addition, the condition that the lock-up clutch 1 1 was engaged completely, and 
the condition that the lock-up clutch 1 1 slipped are included In engagement of the lock-up 
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clutch 11. 

[0018] The front cover 8 is connected with the crankshaft 12 of an engine 1. Moreover, the 
stator 13 is formed in the inner circumference side of the pump impeller 7 and the turbine runner 
9. This stator 13 is for increasing the torque transmitted to the turbine runner 9 from the pump 
impeller 7. Furthermore, the input shaft 14 is connected to the hub 10. Therefore, if torque Is 
outputted from the crankshaft 1 2 of an engine 1 , this torque will be transmitted to an input shaft 
14 through a torque converter 2 or the lock-up clutch 11. 

[0019] Said gearing change gear style 4 consists of the subgear change section 15 and the main 
gear change section 16, The subgear change section 15 is equipped with the epicyclic gear 
device 1 7 for an exaggerated drive, and the input shaft 1 4 is connected to the carrier 1 8 of the 
epicyclic gear device 17. Between the carriers 18 and sun gears 19 which constitute this 
epicyclic gear device 17, they are a multiple disc clutch CO and an one way clutch FO. It is 
prepared. This one way clutch FO It is engaged when a sun gear 1 9 rotates to forward rotation, 
i.e.. the hand of cut of an input shaft 14. relatively to a carrier 18. And the ring wheel 20 which is 
the output element of the subgear change section 15 is connected to the intermediate shaft 21 
which is the input element of the main gear change section 16. Moreover, multiple disc brake BO 
which stops rotation of a sun gear 1 9 alternatively It is prepared. 

[0020] Therefore, the subgear change section 15 is a multiple disc clutch CO. Or where an one 
way clutch FO is engaged, the whole epicyclic gear device 1 7 is united, and it rotates. For this 
reason, an intermediate shaft 21 rotates at an input shaft 14 and this rate, and serves as a low- 
speed stage. Moreover, where it made the brake BO engaged and rotation of a sun gear 1 9 is 
stopped, to an input shaft 14. it accelerates a ring wheel 20, it carries out forward rotation, and 
serves as a high-speed stage. 

[0021] On the other hand, the main gear change section 16 is equipped with 3 sets of epicyclic 
gear devices 22. 23. and 24. and the rotation element which constitutes 3 sets of epicyclic gear 
devices 22, 23. and 24 is connected as follows. That is, the sun gear 25 of the 1st epicyclic gear 
device 22 and the sun gear 26 of the 2nd epicyclic gear device 23 are mutually connected in one. 
Moreover, the ring wheel 27 of the 1 st epicyclic gear device 22, the carrier 29 of the 2nd 
epicyclic gear device 23, and the carrier 31 of the 3rd epicyclic gear device 24 are connected. 
Furthermore, the output shaft 32 is connected with the carrier 31. This output shaft 32 is 
connected to wheel 32A through the torque transport unit (not shown). The ring wheel 33 of the 
2nd epicyclic gear device 23 is connected with the sun gear 34 of the 3rd epicyclic gear device 
24 further again. 

[0022] In the gear train of this main gear change section 1 6. one gear ratio by the side of go- 
astern and four gear ratios by the side of advance can be set up. The friction engagement 
equipment, i.e., the clutch, and the brake for setting up such a gear ratio are prepared as follows. 
When a clutch is described first, it is the 1st clutch CI between a ring wheel 33 and a sun gear 
34, and an Intermediate shaft 21. It Is prepared. Moreover, it Is the 2nd clutch 02 between the 
sun gear 25 and sun gear 26 which were connected, and an intermediate shaft 21, It is prepared. 
[0023] When a brake is described below, it is the 1st brake B1. It is a band brake, and it is 
arranged so that rotation of the sun gear 25 of the 1st epicyclic gear device 22 and the sun gear 
26 of the 2nd epicyclic gear device 23 may be stopped. Moreover, among these sun gears 25 and 
26 and casing 35, it is the 1st one way clutch F1. 2nd brake B-2 which is a multiple disc brake It 
is arranged by the serial. The 1st one way clutch F1 It is engaged in case sun gears 25 and 26 
tend to rotate to an opposite direction with the hand of cut of Inverse rotation 14, i.e., an Input 
shaft. 

[0024] The 3rd brake B3 which is a multiple disc brake between the carrier 37 of the 1st 
epicyclic gear device 22, and casing 35 It Is prepared. And the 3rd epicyclic gear device 24 is 4th 
brake B4 which is a multiple disc brake as a brake which is equipped with the ring wheel 38 and 
stops rotation of a ring wheel 38. The 2nd one way clutch F2 It is prepared. 4th brake B4 And 
the 2nd one way clutch F2 It Is mutually arranged between casing 35 and a ring wheel 38 at 
juxtaposition. In addition, this 2nd one way clutch F2 It is constituted so that It may be engaged. 
In case a ring wheel 38 tends to carry out inverse rotation. Furthermore, input engine-speed 
sensor (turbine engine-speed sensor) 4A which detects the input engine speed of the gearing 
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change gear style 4, and output engine-speed sensor (speed sensor) 4B which detects the 
engine speed of the output shaft 32 of the gearing change gear style 4 are prepared. 
[0025] In the gearing change gear style 4 constituted as mentioned above, the gear ratio of one 
step of five steps of advance and go-astern can be set up by engaging and releasing friction 
engagement equipments, such as each clutch and a brake, as shown in the graph of drawing 4 of 
operation. In addition, being engaged [ mark / O ] in friction engagement equipment in drawing 4 
is shown, being engaged [ mark / O ] in friction engagement equipment at the time of engine 
brake is shown, and even if friction engagement equipment is engaged, it is shown that any of 
engagement and release are [ mark / ** ] sufficient in friction engagement equipment and that it 
is unrelated to transfer of torque, and in other words, it is shown in a blank that friction 
engagement equipment is released. 

[0026] And when gear change is mutually performed between the 2nd ** of an ahead stage, and 
the 3rd **. one friction engagement equipment is engaged and released and the friction 
engagement equipment of another side becomes the so-called clutch two clutch gear change 
engaged and released, the [ namely. ] — the case where up shifting is carried out to the 2 
prompt 3rd ** — the 3rd brake B3 while being released — 2nd brake B-2 It is engaged, the 
[ moreover, ] — the case where down shifting is carried out to the 3 prompt 2nd ** — 2nd 
brake B-2 while being released — the 3rd brake B3 It is engaged 

[0027] Moreover, it is possible to set up a shift position as shown in drawing 5 by manual 
actuation of shift-lever 4C in this example. That is, it is selectable about each position of P 
(parking) position. R (reverse) position. N (neutral) position. D (drive) position, four positions, 
three positions, two positions, and L (low) position. 

[0028] Moreover, a setup of the gear ratio in the gearing change gear style 4 or switch control, 
engagement and release and slip control of the lock-up clutch 1 1 . control of the line pressure of 
a hydraulic circuit, control of the engagement pressure of friction engagement equipment, etc. 
are performed by the hydraulic control 39 shown in drawing 2 . This hydraulic control 39 is the 
1st for being controlled electrically and performing gear change of the gearing change gear style 
4 thru/or the 3rd shift solenoid valve SI. and -S3. The 4th solenoid-valve S4 for controlling an 
engine brake condition It has. 

[0029] Furthermore, hydraulic control 39 is equipped with the linear solenoid valve SLN for 
controlling the accumulator back pressure in the gear change transient of the linear solenoid 
valve SLT for controlling the line pressure of a hydraulic circuit, and the gearing change gear 
style 4, and the linear solenoid valve SLU for controlling the engagement pressure of the lock-up 
clutch 1 1 or predetermined friction engagement equipment. In addition, the technique about 
clutch two clutch gear change of an automatic transmission is indicated by JP,5-306760 A 
JP.5-322018.A. and JP.5-296331.A. 

[0030] Drawing 6 is the block diagram showing the control network of the motor generator 3 
which is the 2nd source of power of a car. The thing of an alternating current synchronous type 
[ motor generator / 3 ] is applied. The motor generator 3 is equipped with the rotator (not 
shown) which has a permanent magnet, and the stator (not shown) around which the coil (not 
shown) was twisted. And if three-layer alternating current is passed to the three-layer winding 
of a coil, rotating magnetic field will occur, and torque is generated by controlling this rotating 
magnetic field according to the rotation location and rotational speed of a rotator. The torque to 
generate is proportional to the magnitude of a current mostly, and a rotational frequency is 
controlled by the frequency of alternating current. The motor generator 3 is connected to the 
input shaft 14, and the function 3, i.e.. a motor generator, in which this motor generator 3 
performs conversion with mechanical energy and electrical energy combines the function as a 
motor, and the function as a generator. 

[0031] That is. a motor generator 3 generates electricity by the torque of an input shaft 14. and 
charging the electrical energy through an inverter 40 at a dc-battery 41 is constituted possible. 
Moreover, it is also possible to transmit the torque outputted from the motor generator 3 to an 
input shaft 14. and to assist the torque outputted ft-om the engine 1. The controller 42 is 
connected to the inverter 40 and the dc-battery 41 further again. 

[0032] When a motor generator 3 functions as a motor, the direct current voltage ft-om a dc- 
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battery 41 is changed into alternating voltage, and a motor generator 3 is supplied When a motor 
generator 3 functions as a generator, the induced voltage generated by rotation of a rotator is 
changed into direct current voltage with an inverter 40, and it outputs to a dc-battery 41. The 
controller 42 is equipped with the function to detect the current value supplied to a motor 
generator 3 from a dc-battery 41 . and the current value generated by the motor generator 3. 
Moreover, the controller 42 is equipped with the function which controls the engine speed of a 
motor generator 3. and the function which detects and controls the charge condition (SOCrstate 
of charge) of a dc-battery 41. 

[0033] Drawing 7 is the explanatory view showing the configuration of the torque-transmission 
path of another side of an engine 1. The driving gear 5 is equipped with the reduction gear 43, 
and this reduction gear 43 is connected to the engine 1 and the motor generator 6. The 
reduction gear 43 is equipped with the ring wheel 44 and sun gear 45 which have been arranged 
concentrically, and two or more pinion gears 46 clenched by this ring wheel 44 and sun gear 45. 
Two or more of these pinion gears 46 are held by the carrier 47, and the revolving shaft 48 is 
connected with the carrier 47. Moreover, the revolving shaft 49 is concentrically established with 
the crankshaft 12 of an engine 1. and the clutch 50 which connects and intercepts a revolving 
shaft 12 and a crankshaft 12 is formed And the chain 51 which transmits torque mutually 
between a revolving shaft 49 and a revolving shaft 48 is formed In addition, auxiliary machinery, 
such as air compressor 48B. is connected to the revolving shaft 48 through chain 48A. 
[0034] Moreover, the motor generator 6 is equipped with the revolving shaft 52. and said sun 
gear 45 is attached in the revolving shaft 52. Moreover, the brake 53 which stops rotation of a 
ring wheel 44 is formed in the housing 53 of a driving gear 5. Furthermore, the one way clutch 54 
is arranged around the revolving shaft 52, the inner ring of spiral wound gasket of an one way 
clutch 54 is connected with a revolving shaft 52, and the outer ring of spiral wound gasket of an 
one way clutch 54 is connected with the ring wheel 44. Torque transmission between an engine 1 
and a motor generator 6 or moderation is performed by the reduction gear 43 of the above- 
mentioned configuration. And the one way clutch 54 has composition engaged when the torque 
outputted from the engine 1 is transmitted to a motor generator 6. 

[0035] The above-mentioned motor generator 6 is constituted almost like the motor generator 3. 
The function 6. i.e.. a motor generator, in which this motor generator 6 performs conversion with 
mechanical energy and electrical energy combines the function as a starter to start an engine 1 , 
the function as a generator (AC dynamo), and the function to drive auxiliary machinery, such as 
air compressor 48B. at the time of a halt of an engine 1 . 

[0036] And when operating a motor generator 6 as a starter, a clutch 50 and a brake 53 are 
engaged and an one way clutch 54 is released. Moreover, when operating a motor generator 6 as 
an AC dynamo, a clutch 50 and an one way clutch 54 are engaged, and a brake 53 is released. 
Furthermore, when making auxiliary machinery, such as air compressor 48B. drive with a motor 
generator 6, a brake 53 is engaged and a clutch 50 and an one way clutch 54 are released. 
[0037] That is. it is possible to generate electricity by inputting into a motor generator 6 the 
torque outputted from the engine 1, and to charge the electrical energy through an inverter 55 at 
a dc-battery 56. Moreover, it is possible to transmit the torque outputted from a motor 
generator 6 to an engine 1 or an air compressor. Furthermore, the controller 57 is connected to 
the inverter 55 and the dc-battery 56. The controller 57 is equipped with the function which 
detects or controls the current value supplied to a motor generator 6 from a dc-battery 56. or 
the current value generated by the motor generator 6. Moreover, the controller 57 is equipped 
with the function which controls the engine speed of a motor generator 6. and the function which 
detects and controls the charge condition (SOC:state of charge) of a dc-battery 56. 
[0038] Drawing 8 is a block (not shown) which shows the control circuit configuration of the 
system shown in drawing 2 . drawing 6 . and drawing 7 . The electronic control (ECU) 58 is 
constituted by the microcomputer which makes a subject arithmetic and program control (CPU), 
storage (RAM. ROM), and Input / output interface. 

[0039] The signal of an engine speed sensor 59. the signal of the engine water temperature 
sensor 60, the signal of an ignition switch 61, the charge condition of dc-batteries 41 and 56 and 
the signal of the controllers 42 and 57 in which the current value of motor generators 3 and 6 is 
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shown, the signal of an airconditioning switch 62, the signal of speed sensor 4B, the signal of the 
oil^emperature sensor 63 which detects automatic transmission Froude's temperature, the 
signal of the shift position sensor 64 which detects the actuated valve position of shiftHever 4C, 
etc. are inputted into this electronic control 58. 

[0040] Moreover, the signal of the parking-brake switch 65 which detects a stop intention of an 
operator to an electronic control 58, The signal of the foot-brake switch 66 which detects a 
moderation intention or a braking intention of an operator, Whenever [ catalyst temperature / 
which was prepared in the middle of the exhaust pipe (not shown) ] The signal of a sensor 67, 
The signal of the accelerator opening sensor 68 in which the amount of treading in of accelerator 
pedal 1A is shown. The signal of the throttle opening sensor 69 in which the opening of 
electronic throttle-valve IB of an engine 1 is shown, The signal of turbine engine-speed sensor 
4A. the signal of the engine-speed sensors (resolver) 70 and 71 of motor generators 3 and 6, In 
the signal of the sport mode switch 76 which sets up the possible condition of changing the 
change gear ratio of the gearing change gear style 4 by manual operation, and the condition that 
this sport mode switch 76 was turned on The signal of the up shifting switch 77 for operating the 
gear ratio of the gearing change gear style 4 manually and the down shifting switch 78 etc. is 
inputted. 

[0041] Drawing 9 shows the sport mode switch 76, and this sport mode switch 76 is arranged in 
the instrument panel or the console box. Drawing 10 is drawing showing an example of the 
arrangement location of the up shifting switch 77 and the down shifting switch 78. In drawing 10 , 
the down shifting switch 78 is formed in the front-face side of a steering wheel 79, and the up 
shifting switch 77 is formed in the rear-face side of a steering wheel 79. In addition, in drawing 
10 , the up shifting switch 77 is not illustrated for convenience. 

[0042] Furthermore from the electronic control 58, the signal which controls the clutch 50 and 
the brake 53 of the signal which controls the ignition 72 of an engine 1 , the signal which controls 
the fuel injection equipment 73 of an engine 1, the signal which controls controllers 42 and 57. 
and a driving gear 5, the signal which controls hydraulic control 39, the control signal to the 
indicator 74 in which starting and a halt is shown, the control signal of the actuator 75 which 
controls the opening of electronic throttle-valve IB, etc. are outputted. [ an engine 1 ] Thus, 
based on various kinds of signals inputted into an electronic control 58. actuation of an engine 1 , 
actuation of motor generators 3 and 6, and actuation of the gearing change gear style 4 are 
controlled. Specifically, control of starting and a halt of an engine 1. or an output is performed 
based on the signal of the shift position sensor 64, the signal of an ignition switch 61. the signal 
of the accelerator opening sensor 68. the signal that shows the charge condition to the dc- 
battery 41 by motor generators 3 and 6. 

[0043] Here, the contents of control of the gearing change gear style 4 by the electronic control 
58, hydraulic control 39, and the lock-up clutch 1 1 are explained concretely. The gear change 
diagram (gear change map) which controls the change gear ratio of the gearing change gear style 
4 is memorized by the electronic control 58. The gear change line for changing gears to other 
gear ratios automatically from a predetermined gear ratio (up shifting or down shifting) is set to 
this gear change diagram by making the run state, for example, the accelerator opening, and the 
vehicle speed of a car into a parameter. 

[0044] And when gear change decision is performed based on this gear change diagram and this 
gear change decision is materialized, a control signal is outputted from an electronic control 58, 
and this control signal is inputted into hydraulic control 39. Consequently, a predetermined 
solenoid valve operates, engagement and release of predetermined friction engagement 
equipment are performed, and automatic gear change is performed. Here, the torque outputted 
from an engine 1 makes throttle opening and an engine speed a parameter, and is mapHzed. and 
the map is memorized by the electronic control 58. And the oil pressure which acts on the timing 
and friction engagement equipment of engagement and release of the friction engagement 
equipment which performs gear change is controlled based on an engine torque. Thus, the so- 
called automatic transmission of an owner stage type is constituted by the gearing change gear 
style 4 and hydraulic control 39. 

[0045] On the other hand, if the sport mode switch 76 is turned on, it will be in the condition 
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which can change the change gear ratio of the gearing change gear style 4 by manual operation, 
i.e., the SUTEAMA tic mode. In other words, it becomes possible to be concerned with a gear 
change diagram, and for there to be nothing and to switch the gear ratio of the gearing change 
gear style 4 by an operator s manual operation. In the condition that this SUTEAMA tic mode 
was set up. when the up shifting switch 77 is turned on. up shifting is performed, and when the 
down shifting switch 78 is turned on, down shifting is performed. 

[0046] Furthermore, the lock-up clutch control map which controls actuation of the lock-up 
clutch 1 1 is memorized by the electronic control 58. The field which engages for it or releases 
the lock-up clutch 1 1. or the field which carries out slip control is set to this lock-up clutch 
control map by making accelerator opening and the vehicle speed into a parameter. Moreover, 
when the sport mode switch 76 is turned on during the control on a lock-up clutch control map 
and the down shifting switch 78 is turned on, it is also possible to perform control which makes 
the lock-up clutch 1 1 release. In addition, after the down shifting equivalent to ON actuation of 
the down shifting switch 78 is completed, the condition of the lock-up clutch 1 1 returns to the 
control based on a lock-up clutch control map. 

[0047] The contents of control of the above-mentioned hybrid car are explained briefly. If an 
ignition switch 61 is operated in a start location, the torque of a motor generator 6 will be 
transmitted to an engine 1 through a driving gear 5. and an engine 1 will start. And engine water 
temperature becomes a predetermined value, and unnecessarily [ the drive of auxiliary 
machinery, such as air compressor 48B, ]. when charge of dc-batteries 41 and 56 is 
unnecessary, an engine 1 is automatically suspended after predetermined time. 
[0048] And if it gets into accelerator pedal 1 A. the torque of a motor generator 3 will be 
transmitted to the gearing change gear style 4, and a car will depart. Like [ at the time of start of 
a car and low-speed transit ]. in the field to which engine efficiency falls, fuel injection is not 
performed but a car runs only with the output of a motor generator 3. Moreover, at the time of 
transit, an engine 1 starts automatically and a car usually runs by engine power. At the time of 
heavy load transit, a car runs with the output of an engine 1, and the output of a motor 
generator 3. 

[0049] Power required for transit of a car is calculated based on accelerator opening and the 
vehicle speed. And an engine speed calculates based on the optimal fuel consumption line 
beforehand memorized by the electronic control 58. Furthermore, while performing opening 
control of electronic throttle-valve IB, it asks for the engine speed of a motor generator 3 
based on the change gear ratio of the gearing change gear style 4, and an engine speed is 
controlled The torque which can come, simultaneously a motor generator 3 shares to required 
driving force calculates. 

[0050] At the time of moderation of a car or braking, the torque inputted from the wheel is 
transmitted to an input shaft 14 through the gearing change gear style 4. Then, a motor 
generator 3 functions as a generator by this torque, and the collected electrical energy is 
charged at a dc-battery 41. Moreover, when it is controlled so that a charge becomes the 
predetermined range, and a charge decreases, dc-batteries 41 and 56 increase engine power, 
and make a motor generator 3 or a motor generator 6 transmit and generate the part. In addition, 
at the time of a stop of a car. an engine 1 is suspended automatically. 

[0051] Here, correspondence relation with this invention is explained to be the configuration of 
this example. The gearing change gear style 4 is equivalent to the change gear of this invention, 
and motor generators 3 and 6 are equivalent to the rotating machine of this invention. 
[0052] Below, the contents of control of the hybrid car which has the above-mentioned hard 
configuration are explained based on the flow chart of drawing 1 . This example of control is a 
routine in the case of controlling gear change of the gearing change gear style 4 based on the 
operating state of a motor generator 3. First, various kinds of detecting signals are inputted into 
an electronic control 58, and processing of an input signal is performed by the electronic control 
58 (step 1). And it is judged by shift-lever 4C whether an advance position, i.e., D position, four 
positions, three positions, two positions, or L position is chosen (step 2). 

[0053] That is, during advance transit of a car. the moderation force by regenerative braking of a 
motor generator 3 may be added. Moreover, during advance transit of a car, the torque 
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outputted from the motor generator 3 may be transmitted to an input shaft 14. In such a case, it 
is because a difference may arise to the torque outputted from the engine 1. and the torque 
transmitted to an input shaft 1 4. 

[0054] When negative judgment is carried out at step 2 (for example, when R position is set up), 
the change gear ratio of the gearing change gear style 4 will be fixed. Therefore, are concerned 
and there is nothing to the operating state of a motor generator 3, and since there is no need of 
controlling gear change of the gearing change gear style 4, a return is carried out Moreover, also 
when P position or D position is set up, since there is no need of controlling gear change of the 
gearing change gear style 4. a return is carried out. 

[0055] the case where affirmative judgment is carried out at step 2 — the — it is judged 
whether the run state which carries out up shifting to the 2 prompt 3rd ♦* was materialized 
(step 3). the gearing change gear style 4 of this example ~ setting — the ~ when carrying out 
up shifting to the 2 prompt 3rd **, while the 3rd brake B3 is released — 2nd brake B-2 It 
becomes the engaged so-called clutch two clutch gear change. When performing this clutch two 
clutch gear change, if the oil pressure which acts on the timing or friction engagement equipment 
of engagement and release of friction engagement equipment is not controlled with high 
precision, it is because a gear change shock may become excessive. 
[0056] Since there is little possibility that a gear change shock will arise even when it is 
concerned with the operating state of a motor generator 3 when negative judgment is carried out 
at step 3. and gear change control of the gearing change gear style 4 is performed that there is 
nothing, a return is carried out. When affirmative judgment is carried out at step 3. it is judged 
whether a motor generator 3 is operating (step 4). In order for what is necessary to be just to 
perform gear change control based on the torque outputted from the engine 1 when negative 
judgment is carried out at step 4, a return is carried out without performing control according to 
rank. 

[0057] When affirmative judgment is carried out at step 4, it is judged whether the torque of a 
motor generator 3 can be presumed (step 5). In step 5. the existence of fail of an inverter 40 etc. 
becomes a decision criterion, the case where affirmative judgment is carried out at step 5 — the 

the control signal for carrying out up shifting to the 2 prompt 3rd ** is outputted from an 
electronic control 58. and is inputted into hydraulic control 39 (step 6). Subsequently, it is judged 
whether a dc-battery 41 is discharging (step 7). In other words, the operating state of a motor 
generator 3 is detected based on the condition of a dc-battery 41. 

[0058] When it is under charge to a dc-battery 41. negative judgment is carried out at step 7. 
and it progresses to step 8. That is. when a dc-battery 41 is under charge, a part of torque of an 
engine 1 is transmitted to a motor generator 3. a motor generator 3 will function as a generator 
by this torque, and the torque (negative) outputted from the motor generator 3 will be 
transmitted to the input shaft 14. Then, in step 8, the torque currently used for the generation of 
electrical energy of a motor generator 3 is subtracted from the torque outputted from the engine 

[0059] Here, the torque inputted into the motor generator 3 is calculated based on the current 
value currently supplied to the dc-battery 41 by the generation of electrical energy, and the 
rotational frequency of a motor generator 3. Thus, torque inputted into the gearing change gear 
style 4 is presumed (operation). And based on the presumed torque, oil pressure which acts on 
the timing or friction engagement equipment of engagement and release of friction engagement 
equipment required for activation of gear change is controlled, and a return is carried out. 
[0060] Moreover, when a dc-battery 41 is discharging, affirmative judgment is carried out at step 
7. and it progresses to step 9. That is. when a dc-battery 41 is discharging, it means that the 
motor generator 3 is functioning as the motor. Then, the torque of an engine 1 and the torque of 
a motor generator 3 are added, and the torque inputted into the gearing change gear style 4 is 
presumed The torque of a motor generator 3 is calculated based on the current value currently 
supplied to the motor generator 3, and the rotational frequency of a motor generator 3. 
[0061] And based on the presumed torque, oil pressure which acts on the timing or friction 
engagement equipment of engagement and release of friction engagement equipment required for 
activation of gear change is controlled, and a return is carried out. In addition, in steps 8 and 9, 
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when presuming the torque inputted into the gearing change gear style 4. it is also possible to 
consider engagement / release condition of the lock-up clutch 1 1. It is specifically considering 
the torque ratio of the pump impeller 7 (or crankshaft 12) which is the driving member of a 
torque converter 2. and the turbine runner 9 (or hub 10) which is a follower member. 
[0062] in said step 5. when the charge of a dc-battery 41 is under a predetermined value, or 
when fail has arisen in the inverter 40 etc., since it is impossible to presume the torque of a 
motor generator 3, negative judgment is carried out — having — the — it forbids carrying out up 
shifting to the 2 prompt 3rd ** (step 10). that is. the condition that the torque inputted into the 
gearing change gear style 4 cannot be presumed — the — when clutch two clutch gear change 
to the 2 prompt 3rd ** is performed, the torque delivered the engagement oil pressure of friction 
engagement equipment may stop suiting, and a gear change shock may become excessive, the 
[ then. ] — the up shifting to the 2 prompt 3rd ** is forbidden, the [ moreover. ] — jump gear 
change to the 1 prompt 3rd ** is performed (step 1 1), and a return is carried out. 
[0063] For example, accelerator opening changes rapidly in the condition that the 1st *♦ is set 
up. and the case where it shifts to the run state which should change gears to the 3rd ♦* via the 
2nd ** is assumed. In this case, in order to control step 1 1 , two kinds of contents of control are 
specifically illustrated. 

[0064] First, the gear change signal to the 2nd ** is not outputted. but when the actuation which 
switches engagement / release condition of friction engagement equipment to the condition 
corresponding to the 2nd ** is not started, the gear change signal to the 3rd ** is outputted, 
without outputting the signal itself which changes gears to the 2nd **. On the other hand, the 
gear change signal to the 2nd ** is outputted. engagement / release condition of friction 
engagement equipment is switched to the condition corresponding to the 2nd **. when it is the 
niiddle, switch actuation of this friction engagement equipment is stopped, and the gear change 
signal to the 3rd ** is outputted. and engagement / release condition of friction engagement 
equipment is switched to the condition corresponding to the 3rd **. 

[0065] Here, the correspondence relation between the functional means shown in the flow chart 
of drawing 1 and the configuration of this invention is explained. That is. steps 4, 5. and 7 are 
equivalent to the input-torque presumption means of this invention, and steps 8-11 are 
equivalent to the gear change control means of this invention. Moreover, step 10 is equivalent to 
the forbiddance-of-gear-change means of this invention, 

[0066] Thus, according to the example of control of drawing 1 . based on the torque outputted 
from an engine 1 . and the operating state of a motor generator 3. presumption of torque inputted 
into the gearing change gear style 4 is performed. Therefore, the presumed torque becomes a 
thing adapted to the torque actually inputted to the gearing change gear style 4, and the gear 
change shock of the gearing change gear style 4 is controlled. 

[0067] the [ moreover, ] — although the up shifting to the 2 prompt 3rd ** is the so-called 
clutch two clutch gear change, it becomes that to which the torque presumed was based on the 
torque actually inputted to the gearing change gear style 4. Therefore, the control precision of 
the oil pressure which acts on friction engagement equipment can be raised, and a gear change 
shock is controlled further. Furthermore, since gear change of the gearing change gear style 4 is 
forbidden when presumption of torque inputted into the gearing change gear style 4 is 
impossible, a gear change shock is controlled further. 

[0068] In addition, it is [ contents / of control / of steps 4-8 ] applicable also about a motor 
generator 6. Moreover, in the car shown in drawing 2 , it is possible to apply this invention also 
to the car equipped only with either among motor generators 3 and 6. Moreover, a motor 
generator may be transposed to the rotating machine equipped with either [ at least ] the 
function as a generator, or the function as a motor. Furthermore, it is also possible to form 
independently [ a motor generator 6 ] the starter which it connects [ starter ] with the flywheel 
(not shown) of an engine 1 , and starts an engine 1 . 

[0069] Drawing 1 1 is the block diagram showing other configurations of a hybrid car. In drawing 
il . a motor generator 3 is arranged between an engine 1 and a torque converter 2, and the 
torque converter 2 is arranged between the motor generator 3 and the gearing change gear style 
4. ** [ a comparison of drawing 2 and drawing 1 1 / differ / in that the torque converter 2 and 
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the motor generator 3 are arranged conversely / it / that is. ] Since the configuration of others 
of drawing 1 1 is the same as the configuration of drawing 2 . explanation is omitted. 
[0070] Moreover, drawing 12 is the block diagram showing the control network of a motor 
generator 3. Also in drawing 12 . the sign same about the same configuration as drawing 2 is 
attached, and the explanation is omitted. Drawing 13 is a skeleton Fig. corresponding to the 
example of drawing 1 1 . Also in drawing 13 , the sign same about the configuration of drawing 1 1 
and the same configuration is attached, and the explanation is omitted. In addition, also in the 
example of drawing 1 1 thru/or drawing 13 . the configuration and function equivalent to drawing 
4 , drawing 5 . drawing 7 . drawing 8 , drawing 9 , and drawing 10 are applied as it is. 
[0071] Below, the example of control of the hybrid car of drawing 1 1 is explained based on the 
flow chart of drawing 14 . In the condition that the car is running with the power of an engine 1 , 
this example of control is performed in order for a motor generator 3 to raise gear change 
responsibility at the time of gear change of the gearing change gear style (automatic 
transmission) 4. First, various kinds of signals inputted into an electronic control 58 are 
processed (step 21). That Is. the gear ratio of the gearing change gear style 4 is controlled based 
on a gear change diagram, and the condition of the lock-up clutch 1 1 is controlled by the lock- 
up clutch control map. 

[0072] And it is judged whether the possible SUTEAMA tic mode of performing the gear ratio of 
the gearing change gear style 4 by manual operation is chosen (step 22). Here, if the sport mode 
switch 76 is turned off. since there will be no need of raising especially the gear change 
responsibility of the gearing change gear style 4. at step 22. negative judgment is carried out and 
a return is carried out. 

[0073] On the other hand, if the sport mode switch 76 is turned on, affirmative judgment will be 
carried out at step 22. That is. there will be a demand which raises the gear change responsibility 
of the gearing change gear style 4. Subsequently, it is judged whether the down shifting switch 
78 is turned on (step 23). 

[0074] When a return is carried out when negative judgment is carried out at step 23. and 
affirmative judgment is carried out at step 23. control which makes the lock-up clutch 1 1 release 
IS performed (step 24). In addition, when the lock-up clutch 1 1 is already released at the time of 
step 24, a condition as it is is maintained. This step 24 is performed in order to avoid fluctuation 
arising to the torque outputted fi-om an output shaft 32, and inviting a gear change shock to it on 
the occasion of down shifting by change of an engine speed, or modification of engagement / 
release condition of the friction engagement equipment of the gearing change gear style 4. 
[0075] subsequently, a down shifting signal outputs from an electronic control 58 — having (step 
25) — it is judged in the rotational frequency of a motor generator 3 whether it is controllable 
(step 26). That is. in connection with the down shifting of the gearing change gear style 4. it Is 
judged whether it is possible to raise the rotational frequency of an Input shaft 14 by the 
function of a motor generator 3. As a decision criterion of step 26, the charge condition of a dc- 
battery 41 or the fail condition of an inverter 40 is illustrated. 

[0076] Here, when it is detected that the charge condition of a dc-battery 41 is beyond a 
predetermined value, that the inverter 40 has not failed, etc.. affirmative judgment is carried out 
at step 26, and uniform shift control by the motor generator 3 Is performed (step 27). That is, 
control which raises compulsorily the input rotational fi-equency of the gearing change gear style 
4 with a motor generator 3 is performed. With the property, a motor generator 3 can raise a 
rotational frequency quickly. 

[0077] Moreover, gear change transient control, for example, control of accumulator back 
pressure etc.. is performed into the down shifting of the gearing change gear style 4 (step 28). 
and It is judged whether down shifting was completed after that (step 29). Whether the rotational 
frequency of a motor generator 3 synchronized with the rotational frequency after down shifting 
can perform decision of step 29. 

[0078] When affirmative judgment is carried out at step 29. control of the lock-up clutch 1 1 after 
down shifting is returned to the contents on a lock-up clutch control map (step 30). and carries 
out a return. In addition, when negative judgment is carried out at step 29, it returns to step 26. 
[0079] On the other hand, when the lack of a charge of a motor generator 3 or fail of an inverter 



file://C:¥Documents and Settings¥msuzuki¥My Documents¥JPOEn¥JP-A-2000-74... 7/26/2006 



' JP-^-2000-74202 



Page 13 of 21 



40 is detected and negative judgment is carried out at said step 26, it is difficult to raise the 
input rotational frequency of the gearing change gear style 4 with a motor generator 3. Then, by 
controlling the opening of electronic throttle- valve 1 B. the control which raises compulsorily the 
Input rotational frequency of the gearing change gear style 4, i.e., a uniform shift, is performed 
(step 31), and it progresses to step 28. In addition, the uniform shift by control of electronic 
throttle-valve IB has responsibility lower than the uniform shift by control of a motor generator 

[0080] Drawing 1 5 is a timing diagram which shows an example of the lock-up clutch 1 1 at the 
time of controlling drawing 14 , the input engine speed of a torque converter 2, and the transient 
characteristic of a gear ratio. In this timing diagram, the input engine speed of a torque converter 
2 is used as an input engine speed of the gearing change gear style 4. In addition, the input 
rotational frequency of a torque converter 2 can be detected by input rotational frequency 
sensor 4A of drawing 13 . First, before materializing down shifting decision, based on a lock-up 
clutch control map, full engagement (ON) of the lock-up clutch 1 1 is carried out, and the input 
rotational frequency of a torque converter 2 is controlled by the predetermined value, and the 
gear ratio of the gearing change gear style 4 is controlled by the 4th **. 

[0081] And in time amount t1. formation of the down shifting decision by ON of the down shifting 
switch 78 performs control to which the engagement pressure of the lock-up clutch 11 is 
reduced in time amount t2. Here, a continuous line shows the case where the lock-up clutch 1 1 
is changed into a slip condition from a full engagement condition, and the alternate long and 
short dash line shows the case where the lock-up clutch 1 1 is changed into a full release 
condition from a full engagement condition. 

[0082] subsequently, the time amount t3 — setting — the — the gear change output which 
carries out down shifting to the 4 prompt 3rd ** is performed, and control to which it is made to 
slip after time amount t4, controlling the lock-up clutch 1 1 to predetermined engagement 
pressure, or full release (OFF) of the lock-up clutch 1 1 is carried out is performed. And after 
time amount t5. the input engine speed of a torque converter 2 rises compulsorily with a motor 
generator 3. as a continuous line shows. And in time amount t6, gear change is completed 
synchronizing with the rotational frequency after down shifting, and the input rotational 
frequency of a torque converter 2 is controlled almost uniformly [ an input rotational frequency ] 
after that. 

[0083] Moreover, in the time amount t7 after gear change termination, decision to which control 
of the lock-up clutch 1 1 is returned to the contents on a lock-up clutch control map is 
performed, and the control signal based on a lock-up clutch control map is outputted in time 
amount t8. That is, control which raises the engagement pressure is performed also in any in 
case [ which has case / in case / or slipped ] full release of the lock-up clutch 1 1 is carried out. 
And when the lock-up clutch 1 1 has slipped, in time amount t9. it returns to a full engagement 
condition, and when the lock-up clutch 11 is carrying out full release, in time amount tlO. it 
returns to a full engagement condition. 

[0084] On the other hand, the input engine speed of the torque converter shown with the 
alternate long and short dash line of drawing 1 0 is equivalent to the example of a comparison 
with a motor generator, when not performing control which raises an input engine speed that is,. 
That rise inclination of the input rotational frequency of this example of a comparison is small 
compared with an example, and it synchronizes with the rotational frequency after down shifting 
at the time of the time amount t1 1 later than time amount t6. Moreover, the control state of the 
lock-up clutch with which the broken line and two-dot chain line which show the control state of 
a lock-up clutch are also equivalent to the example of a comparison is shown. 
[0085] That is. in the example of a comparison, the engagement pressure of a lock-up clutch is 
controlled by the value in down shifting until it reaches time amount t1 1 and down shifting is 
completed And when the lock-up clutch is carrying out full release, the rise of engagement 
pressure was started in time amount t12,/and it has returned to the full engagement condition in 
time amount t14. Moreover, when the lock-up clutch has slipped, the rise of engagement 
pressure was started in time amount t13, and it has returned to the full engagement condition in 
time amount t1 5. 
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[0086] Thus, if an example is compared with the example of a comparison, the example can 
attain the timing which synchronizes an input rotational frequency with the rotational frequency 
after down shifting (termination of gear change) at an early stage rather than this timing in the 
example of a comparison. Moreover, since an example can bring the termination timing of gear 
change forward compared with the example of a comparison, also in the timing which returns a 
lock-up clutch to a full engagement condition, the direction of an example has become earlier 
than the example of a comparison. By these control, while the responsibility at the time of down 
shifting improves, a gear change shock can be controlled. 

[0087] In addition, it is possible to apply the example of control of drawing 14 also to the car 
constituted so that actuation of a shift lever could perform the change function to the 
SUTEAMA tic mode and the function equivalent to a down shifting switch and an up shifting 
switch. 
[0088] 

[Effect of the Invention] According to invention of claim 1. based on the torque outputted from 
an engine, and the operating state of a rotating machine, presumption of torque inputted into a 
change gear is performed. Therefore, the presumed torque becomes a thing adapted to the 
torque actually inputted into a change gear, and the gear change shock of a change gear is 
controlled. 

[0089] Moreover, according to invention of claim 2. in addition to the effectiveness of claim 1. 
the torque presumed at the time of the so-called clutch two clutch gear change becomes a thing 
adapted to the torque actually inputted to a change gear. Therefore, a gear change shock is 
controlled further. 

[0090] Furthermore, since gear change of a change gear is forbidden when presumption of torque 
which is inputted into a change gear in addition to the same effectiveness as claims 1 or 2 is 
impossible according to invention of claim 3, a gear change shock Is controlled further. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the flow chart which shows the example of control of the gear change control 
device concerning this invention. 

[DrawinR 2] It is the block diagram showing the system configuration of the hybrid car with which 
this invention was applied. 

[Drawing 3] It is the skeleton Fig. showing the configuration of the gearing change gear style and 
torque converter which were shown in drawing 2 . 

[Drawing 4] It is the graph showing the operating state of the friction engagement equipment for 
setting up each gear ratio at gearing change gear guard shown in drawing 3 . 
[Drawing 5] It is the explanatory view showing the shift position of the shift lever which operates 
manually the gearing change gear style shown in drawing 2 . 

[Drawing 6] It is the block diagram In which having shown while in drawing 2 and showing a motor 
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generator and the control system of this motor generator. 

[Drawing 7] It is the block diagram showing the arrangement relation between the engine shown 
in drawing 2 . a driving gear, and a motor generator. 

[Drawing 8] It is the block diagram showing the control circuit configuration of the hybrid car 
shown in drawing 1 . 

[Drawing 9] It is drawing showing the sport mode switch applied to the hybrid car shown in 

drawing 2 . 

[Drawing 101 It is drawing showing the steering wheel and down shifting switch which are applied 
to the hybrid car shown in drawing 2 , 

[Drawing 11] It is the block diagram showing other examples of the system configuration of a 
hybrid car. 

[Drawing 1 2] It is the block diagram in which having shown while in drawing 1 1 and showing a 
motor generator and the control system of this motor generator. 

[Drawing 13] It is the skeleton Fig. showing the configuration of the gearing change gear style 
and torque converter which were shown in drawing 1 1 . 

[Drawing 1 4] It is the flow chart which shows the example of control applied to the hybrid car of 
drawing 11 . 

[Drawing 1 51 It is the timing diagram which shows the transient characteristic of the system 
corresponding to the example of control of drawing 1 4 . 
[Description of Notations] 

1 Engine 2 — Torque converter 3 Six [ 58 — Electronic control. ] — A motor generator. 4 ~ 
Gearing change gear style 
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precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[0 00 1 ] 
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[0003] —U^ jfi^CCfcl>T». x>i?>*l!^3 
^^W-Q - 2 0 9 7 9 0#^:j««:fBl8Sn-Ct,*^, 
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[0004] C <D^>fBK:lBt8§ txfc^^ -^zf^Jv VMiC^ 

c»r*ijtsp3n€). M^wmvL^t. x>i^>(D 

[0005] 

[^ig*i«?^ixj;5i-riSBja] ±ie^^K:ta*8$ti/c 

«cA:t>3tiSh;i':J'*i^{bl/r«,»5. Vii^vixifi^. fie 
)Sti©^ji*j*ijffli3nr(ri4. c<D/cat>« -ecDSJB^^ir 

[0006] c©«wtt±ga©*^*wm<b ixT^csn 

[0007] 

[gis*j»^(i-rsfc*©^stjj;c>'-ec»f'pffl] ±ia(Dg 

40 lHllEtS(D{lE»)«S|{ca-:5(,>t:> mria^jim«:A:^$n-s 
h.'Ui'^JS^-r^A:^; hJi'i'Jfl5£#©i, c©A:tihJi/ 

[0008] 1 tc*}i,>r». x>s;?>i^jit8i 
m>mn«. x>SP>ig3$|8icDra{c?gfiR3nA: h 

50 i'easK©ii>& < i 4>-:fr(ciife«*iE@snrc»-5 
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[0 0 0 9] LfcAioT, m^m\<o^micxtnt. x. 

C 0 0 1 0 ] $/c> W*^2©^W»ii*« 1 ©:^ER(C 
(coin U/c*J^r. li!^3H2cr)^W{Cj;nt*»* 

[0012] 3 m^-m3 (D^mim^m i */cw 

[0014] 

[00 151$/t. x>s;?>l(DK5l«(C«li^XP . 
x>iP>i*i6tfi:^$n-S h^i/i'®— :/J©ai*gK 

[0016] tr. -yjo) hJi'i^BMm^<Dm^K:'^(^^ 
xM{^e^(^isim-ri, la3w^,»^^^>y^•-^^2*^J;c/ so 
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[00 17] h>il/i'3>M-^5z2«> |g«/gm© hJUi' 

''>:/l Oi. a--;i'T-^7'i'5 2-9^1 li^rWLTl^ 

V i>T 'j-:ft>'y \ 1«, 7P>^:^?>'^*-8i^^:/l 
a>4'T2':/^'^'yg^l l®«^{c». o-yi^Tf 

[00 18] 7P>h;<7>'N*-8«X>iP>l©^J'^>:i7 

i^.i-^ h 1 2«:jlite34irt»S. $/c, iJ<>7'-<>^^ 
7*5j:i>*^f-tr>^>:h9©f^^PJW:«. Xf— :Jj13 
*iiaW6tiT(,>6. CCDXT^-^f 1 3«. .-J<>:/-/>--i 

-5/cfeOi{)<Dr*S. 3€>{C. -'^:^l OtCttA^Wl 4 

*^SM3tirt,i5„ u/c*s-or, x>*;'> 1 ©^r-5>-5? 

[0019] B>(§eft*^M^«4W. IiJ^jggUl 5*jJ: 

o'i^gpi 6*>6^^3nrt,»4. sj^iiSPi 5», 

F -5 :rfflOiBfilSm«« 1 7 ^iiil r*j ») . jg 
M^^tS^ 1 7 + y ■1' 1 8 «:3ftL'TA:^7# l Atm 
^snms. c®ieMffim«i«i 7^^^Ts+f y 

^-y^^Foit. •y->^i'i 9*1^=1- y-V'i 8 {c^fcrffi 
*tfi«j(ciEI5i^. A:^j#i 4cr)0K:^rsi«:ia^t 

1 5 (Dmf}Wmx$> iVly if^^ ZOifi. ^"S&m 1 6 

1)->=¥i' 1 9©(5ii|i*jSJRa<}(c±*ig^fi?r?'u-+Bo 

[0 02 0] 1-/c*S-pT. giMaSPlSli. I^Si;^-^ 

5^ c 0 L < w-:^rsj ^ 5^ f o*s^-^ t /ct^,!§rl[ 
A, 4'fflfft2 i**A:^jWi 4i^jss-c|5iigo. ismt. 

©EiK«:±»fct^t?». y > 2 0 *s A:^|«| 1 4 
(c^fUriSitsnTiEIBIiKL/. iSiilRird:^. 

[0 0 2 1 1 flS:^. ^^spi 6B, =ifi©isyiffi»t8 
^#2 2, 2 3. 2A^m^x*5*). ^m.(omm.mmm 

22. 23. 2 44«fiR-rSigfeSJg*J. WT©J: ^ tC 



5 

wm22(ovyif=¥^27 m2mB.mMmm2 3<D 

+ f y + 2 9i. 03iSIMI6$«l«2 4C>+ + Ui'3 1 
2*iilM3nri*^. C©Hl;^||ft3 2«h^l'i'tei^g 

[0 022] C©±^3igp 1 6©«$^JtC4st,»r«. 

y>i''=f-t'3 3*J<J:0*1f>=fi'3 4<t, cpraflll2 1 

lHcai£34afctf->=t^i'2 5*jJ;Df1f>=*^*i'2 6 i, 

[0 02 3 3 -:>^«:yu-+{c-:Jt>riC'^Si. m 7" 

^2 2©-9->+-i'2 5. fc<tO'm2jaS**ti^2 3© 
•y->+'i'2 6©|5itej£±ai)4J:^(ci2g3nr»,»S, a 
ft:Cne>©-9->+>2 5. 2e<!:^r-»x>y3 5i©IH 

iSji'^f 9^Fl W-9->+'i'2 5. 2 6*iaM|5Ife. -3* O 
A:^7Wll 4©lsI^|6litti^:^|6j{C|51feUJ;^i-r-2. 

[ 0 0 2 4 ] m 1 jSMIim««l2 2©^^1' y i'3 7 i-Jr 

-s^>i''3 5i©raK:, 35-«:?"u-+r*sm3rru- 
=*=B3 *sa:we,^^rus. -€-LriB3jesfim««2 4 
«y >5/+--^3 8*{i^rfc»3. y > i'^^i' 3 8 ©@]^ 

^:±«)^.:ru-:^^tU-C. ^tR::/'^-+r*Sll4:/U 
». ^-'»i'3 5t y>y=¥"i'3 8i©ffltctBaK:M 

?iJK:i2g3nt:t>5. c©ll2— :^|nii'7»^5^F 
2 «y>i''^^ir3 8*JiSf|5«gb<J:^<b1-*IIR{c<5S^t-S 

>-y-) 4A<b. &m^mm4<Dmtim3 2(»^mi'S: 

[0025] ±§a©J: 0«:fi|fiSSnfc**^jilS^4 (C 
ia4©8!iflFH^«:n^TJ:^{c«^-»iSct- ^.citc 
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i>Ci:^mL. ©Wit. x>i?>:ru-+ffi5F«:0^^-^ 
Kg*«^^3tirt h^l/5'©eii{C«flSH0^-C^).&Ci 

[0 02 6] ^e-ur. fl?rii^©ii2Stm3i$i©fai-r 
•rj&tot, m2jai*>e.m3iSK:T?:/ixr' hr-sti^ 

tt. m3^U- + B3 *iS?fi!(3tiS<b<bfc{C. m2^U 
-+B2 */c. ll3)i*>?)l|23i{Ci5^>? 

>5^7 h-r*t8^«. ll2r^U- + B2 *S)g»3n-5i 

[0027] commmr^it. h b^f-4 c 

-=t^>i^) !i<v'i>3>. R (yyA'->^) !i<s?t^3>, N 
20 (-^- h 7Jt/) ;J<i^J^3 >, D ( K^'/r'') ^t?iva 
>, 4?}<i;'i'3>. 3;J<i^i^3>, 2xJ<i;>S/3>. L 

[ 0 0 2 8 ] s fc, mi2 ic^stifcmsMmmm 3 9 

y 7*|fj®. ttjiiHiss©^ >ii©sijaj. 0^^^iig 
3 9 itmrnt^icmm s n-s t>©t?. mm^Mmm 4 ©^ 

30 S?r»f-rSfcii!)©|^l^cCJL'|^3©i>:7 hVL'^w' K 

[0029] s ^(c. mmmmm&3 9 ». ttEE@i%© 

^ >E5r*II{Jp-r-S/c«6© y :::.T y U -/ K>'^V^:/S LT 

i. amigjiti^4©^®s[^cctew?,T+aL-Au 

-ifltHE^rMap-r^^/c*© y .r-T y U y K>'^*;^ys LN 

^^EE?r$(iai-r2>/'c«?)©y -ry K/N*;uysLui 

7 6 0#4>|R. !^g8¥5 - 3 2 2 0 1 8#^^«. 1^m¥ 

5-296 33 1 ^<Rmfeig$nri».2.. 

[ 0 0 3 0 ] a 6 »^©m 2 ©«»:^iir * S 3? 

• 2^**U-5»3©^fflJ«lK«:^r:^a!^ ^0^*^,. 
•t-* • i;'**U-:>3W. m«35SS£|5j»!M©fc©*J 

T, =i'fJU©3B^tr^K:3®3S!SS5mi3S;*ijSE-rtI5l!igia 

50 nifi^u. c<ommi^=s:muiHommiks*5j:um 
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[003 1 J tf^ioii. *-ir • >?x^^-^^3«. A (0035] ±12^-^ • i^x^U-^eW, ^-^ • 

:^mi4<D\')\^i^iCj:*)%m^*SCtj:i,K ^<Dm^X^ 10 i^x*U-ir3<bm3fp|1i(C^8^SnTI,^-2,. C©*- 

;l'¥?:'C>^N'-^4 0*/M.T^N--;;x';4 I iC^mri, 3' • 5^x ;^ 6 «. ««x*;m?i«Slx*;U¥i 

x>2^>l*>6Ul:>33n/ch;l'^*|«S>-r-SC<b4>Dite ^StS iU-c®«tgi. x>i» 

[0 03 2] • i^x^U-^?3*i^ltftSiOT« [0 03 6] • i^x4^ U-iS' 64;^d^- 
K;^^or*-5f • i?x;^^-^r3^c«i^&r€.. +5 3*50K^3n. — :^i6i^^2'g^5 4y{)if»S!(3ns, 

• i^x*U-d?3*J»m«<tl/r«lte-r-51S^tt. EIK 20 */c. *-5f • yx:^U"^?6*:*-;l/^:r."^iOrti 

^©El^«:j:»)^LfciS3SS£E=&'/>><-3»4 0«:j; eg$-a^^,is^w. ..^^s 0fcj;i:;-:^iaji7 5 ^.9^5 

^3ii:i^KmlI{c^^UT^^'-yT-y4 i{cHJ:>3-r^. 4*s«^^3n. :/u-+5 3*i|S?S(3n*. * 

P-54 2«. f^-yf-<J4 liPh'e-^ • i?x;^^-a^ -^r • i^'x ^ U-tJ? 6 J; 0 iT=i>:/l^ •t^4 8 B/j: 

/c. =J>hP-54 2W« • i^x;M^-if 3©|51 ^, 

f^^rSflffllTimi. >'^*•:'f■U4 l©3Slitfc?| (SO [ 0 0 3 7 ] -^^C*?^. x>i» 1 j!pe.m:^i3n/c h 

C : state of charqe) =S:^liiisJ:lfmmnmmi:^ P^^-H • t^x* etCAl^L/TI^S^fcC^C 

ii^trt*^. ■€'©flmx;^J^^^^i&-^>A-5^5 5;£;^t'rAs»7^ 

[OO3 3]^07». x>i;>l©ffe:^©h;l,i;^ig 30 y 5 eCC^mf-SC iTJSpJtgT*^, $/t. 

!S©«^5:7jsTiJiB^0t?*^,. jgtt$|g5»aai$giE4 x;^ U-:5f 6*i6Hi;^3n^ h^b^'*. x>t/>i$/c 

3«r«|ir*5»). C©«j$^4 3 3&Sx>$^>l*jJ:CX »XT=i>:^U s^lfCCfe^^SC i*ipJ#gT*S. $6 

3tt. ra'C>t^{cieg3nfc';>y4^-i'4 4*ja:c^-y>^ ^5 7*iSi^3nri,»?,. n>hD-^5 7«. 

•\'45«!:. C©>J>;y^-V'4 4*jJ;£>'-y->4^-1f4 5iCia 5 6*^6*-^? • i>x;^ U-^f 6«:«*&3n5^iffi 

t:©«st©f^:i->ct^>4 6{i+i'y-t'4 7{cj:»3«^ ^m^ikm$ftimmr?>im'S:mx.xi>i>. a 

Snr*ji5, ++Ui'4 7«:»|51^#4 8*s»«g3tl-C >hP-^57«. ^-i? • i>x * P-a? 6 ©IsI^^Sr 

US. */c. x>i»i©i?7>i">i'7 H 2<i;|^/C« ftJJtSPTSeitei, t^'J 5 6©^^^jt1§ (SOC : st 

tt«:|5IKW4 9*J|9:tt6nr*J«3. @Kfftl 2<!:if ^> 40 ate of charxje) *t!iai*JJ:iy^®-r-S«fiet*fl|7t-C 

6>nr(,>i. -eor. |51fe#4 9 i@^«4 8i©rat? [OO38]08«. 02*J<J:O'06fd:i=>C/K:@7{c^j^ 

taste hJi'i'%G3irs?-x->5 1 *j^i*6n-ci> 3n)ti^;^f-A©$()iaiii5|gs^t^;fe:g^-r:/p •> i» mnkn 

i>. «C*J. 0^1*4 8(C», 5^x->4 8A*^U-CX f) T**. «^SPi^ (ECU) 5 8«. 

r3>7'u^.-y-4 8Brd:<t'©ffltss*ig5iggsnTt»s, (cpu) *5j:c;fiattJ^g (ram> rom) 

[0034] ^-i' • i^x:^^-1S^6»@|^5 ^j:6i>'K:A;^J • ai;^-<>^'-7x->^;&i($i-r&v-f 

2 . @ltelill5 2«:«iria-»^>'1^i'4 5*iK0 i'P3>«^a-:S'tCj: »)^RR3nTV»?», 

W:t6tir(,^S, |g«iS|g5©>'N'?i?>d^5 3tC [0 03 9] C ©«^SPSgB 5 8 «:«. x>*P>|g|E 

tt. ';>y=^1'4 4©I5liK?r±«)S:/U-+5 3*it9:W fgi-b>-9-5 9©<1-^. x>t?>*SH2>iJ-6 0©M-^. 

6>nT«,>*, §6{C, |HlSW5 2©^H(C«— :«rinli7 7 50 ■<i'x-?S^3>x-< 2»5^6 1©M#. Ai'f^y4 1. 5 
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SSffi*n^-r=i>hO-7 4 2. biom^. iT3>::^ 

[0040] */c. m^fsm^m.b s {c». aK^©# 

^S-rxp i. h;H3Jg-fe>1f6 9©<1^. :5'-t'>I5]|K?!^ 

^yvAK(omn. • i^x^^b-^a. 6©i5iito 

tJffe>-9- (uy^l^yN-) 7 0. 7 i©«^> tti^^aii^ 

4 ©^Jt*^«iaif^{c J: ») ^Mt-s c i (Duitnttim 

[0 04 1)S9W. X5i<->;/*- Kx^ y 9^7 6*7n 
u. c©xiH-':'*- Kx-^ 5-5^7 6«, m«-r>x 

01 OW. T-^-^'ix:? hX-Y •;'f^7 7*5J: 
0fir.5>i^7 hx-/ 2r5^7 8 ©IBgiig©— m^-TH 
■C*-5, ® 1 0 {C*j(,>t:W. X?-Ty>i's^-Y-;U7 9 

0 . xf r y > d'* -ji' 7 9 (ommmiicr y -tfiyy h 
x>f -y?^? 7*ss:W6)nTi»-5. «cte. SlOtctet^T 
r » y^'i^? hX-f 2»9=-7 7tt. MSLhH^Snri* 

[0 04 2] $ ^icm^mm^sb aa^^it. i>i?> 
1 <0!^j<.ms7 2 ^mwri^m^. j:>i^> i oimm 
smmi 3 'S:mm-ri,mn. =1:^^0-^42. 57* 

+53 **fl<ai^^m#. tti£*(iiajigg 3 9 **ijiai-r^« 
x>5^>i©jsii,.i^jt*5^-r-r>i?-ir^$7 4's 
m^y^av ^-;^>'^•;^:/l B©gag[S:ftiiai-r 

S T 9^ * X- 5t 7 5 ©$JJ{i|ft-^^d: S n-ci,> 

c©J;5«:0T. «T*(ISliSlg5 8{cA:t»3n.5# 

«©m#K:»-5i,>r. x>s^>i©«ifHBj:jyc^-^ . 

i^3t;M.-a'3. 6 (ommj: h uicm^mm^ 4 ©«& 
±. ttfcytmtKimmu. hJj<i?->3>-b>-y-6 4 

©m-^. -<i'--y->3>X-<?.^6 l©(i-^. Ti'-feJl' 
reS-fe>t»-6 8©«-^. . ,;>^:j,^„^3 6{C 
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[0043] c cr. m^$ijffli^g5 8 tC 
«l«4 *j J: cftt)E*019S^ 39Aj:e,iyf{CP^»i'T-v^i' 

i©*iwrt^?rMf*fl<)Jcsi^-r.2>o m^mmm. 

g 5 8 (c « . te^^jim*^ 4 ©^jiik^SiJffll-r 5 

[ 0 0 4 4 ] -e i/T . co^iKEtcKrJor^jifijiK 

*JfcC)fet>n. c©^ii^^jBf3&iRS3i:b/ci»^«. m^^iij 
ffli^gs 8*^6$ifiaim-^*itii:^3*T. c©stj®m-^>!>5ift 
)E*iJtai^S3 9{cA:^73n€>. -e©ite«v @fs©vu^ 

F>'^v^r^/&itt^'Pl/, BifS©^^^^Jga©es^ • 
ifi^^Uf^\\x^mimi^m=s^txh, ccr> x>i;' 

20 j$4^f-r s^^^^i^^©^^^ • j^asc© a? 5 > i/, 

«:»-:J«,>T*«ai3ns, c:©J:5{c, ffi*^ii««4*j 
<J:0'ttlE*iJiaiilg 3 9 {c J: «5 . i>t>«> S W®iC© SKiS: 

[0 04 5]—:^. X5}<->;'^- KX-r 5-9^7 6 
3 n ?,<!:, *«^ji««4©^2J:h*¥^lbfilfp{cJ:0^ 

jc^c^. mt»^^n«. *^^s«^4©^jis*, ^ 

jSiaa«:Mtoi5«c<, aig#©*«i»{'p«:j:»)W38li 

30 -5Ci*SpJtgK:?jS. C©XT-Tv9=-5,tJ'*-K*lSS 
3n/ct^j!l«:*JI,»-C. r >:/i^7 hX-f •;;9^7 7*S:t> 

[0046] 3 e>cc. ^^=-$iJSii$ia5 8 «:». a i^T 
^w^-^ V r7**5iatf.3nt:t>s. c©n *;rv :/d'-7 

fflWtCfcl^t:, X^H-'J/*- KX-r •>9^7 6*S:t>3 
3''>i;>2^7 hX-Y5'9^7 8 3&i:t>3n/clg^ 

[0047] ±fa>'^-^ :/y Km©*liaiF»9§5:®*{citt 
50 ??-r^>. -/i^x.^i^3>x-f '^9^6 l*lX5r-hfi[gtC 
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* 0 . ''-f 5- 7=- 4 1 . 5 6 ©3tfl*i^SJ5:J©^ 

(0048] •etr^ Ti7-fe;U^^;n A*i^J?>iiSn 

'5:$W*i^tfTS. iifj[#^tfi^(c«. x>i?>i©a 

(0049] ^WO^^ftCijJ^^cv^C-l*. Ti'iz^UPg 

*W^g5 8 (cte^.3nr(,»^s®j^«i^tc»-:JCjrx 

4(D^Jt(ca-:Jl>r-t-^ • 2^cc;M^-if3 0|5ISI^ 
«:*«t). x>J^>@|E|^^$IJiaj-re. cni|aIB$K:. 

(005 0] mp|CDj^3I^*/c»MS()B${C«. 

*U-*3*i|gfi«|iU-C«ltlUv lHlJRU/cSSix*;l. 

-r 4 1 KS^m-r •2>, */c, >'N- •r- 4 1 . 5 

f?:$B#(c«eii)fi«)(cx>2^> 1 
(oo5i]ccT. c<r>m^m<Dmmt. cornet 

[0052] oartc. ±ia/^- F«i»«*wr4/>-< :/y 

5 8 tc A;^ 3 n. fl^^$iJffllS^g 5 8 tc J: 0 Ktsm^ 
4 5i<i;i^3>. S^i^ix-g^, 2^i^$^3>, L 
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[0 05 3 ] -r;tet>^. *W©mrji*tf4J«:«. ^-^f 

• 2^**U-^'3©®^$)J«i(Cj;S«ji^*Jffljn3nT 

• s/x:^ u-^r3*ie>tH;^3nfc h;Ui7*iA:;^IA i 4tc 
[ 0 0 5 4 ] X 7" :?*2 -CSS*il»i3 n/c«^. m 

ihTl>fcJfi^4>. ffi^^t8«t4©^»^*IJiaPTSi^J.i| 

[ 0 0 5 5 ] 7-2 t?WS*lJ»i3n/cJ©^«. 02 

jStS«4 ccfci^r. 02jI*^p,|g3jtK:Tu':7V7 f-r 
^.18^». m3:/U-^B3*s^«Sc$*a^ii^iK:. H 
2:/U-^B2 (,»*>«5)6i7^ ^/^^ • ^-i; 

[0 05 6] XT--y7-3-C5S#«J»r5n/c«^«. 

::'4rS^*!lBr3nfc*S#«. x>*;> i j&>e,ffl:^!j$n 

[ 0 0 5 7 1 Xf^t, •7'4-C«)tf(IWrSnfcti^«. 
dfj;^x^U-5f3©h;Vi' «r«l5^#Br * -S**©*-** 
♦•JSrSnS . ;^7^-^:7'5{cfc(,irW. 

3f 4 0 ©7 X -;l'©Wil& £*s*JJ»rSISI{C«c^). 

8*iem;^3nrttEfiJffl)^|g3 9(cA:^3n€. (XT- 
7*6 ) , oc^r. ^ y 4 1 

4 1 ©t^Sik:a-:Jt,>r. -t-ir • i?x:^^— 5r3©fpa& 
[0 05 8] J^v'9-*)A l(C*fL/t:^mt}3-C*«)ti^ 
4 1 {C5fe«tti-c*SJ©^«. X>t?>l 

©hjbi/©— se*s*r-3f • i^x4^u-ii3K:eai3n 
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10 05 9] CC-C. • i?x*U-^r3tCA:;^$ 

(cA;^;$n4h;u^*«l^ imn) TSo -ei/T. its 

[ 0 0 6 0 ] Sfc, 7^ U 4 1 *SSicmctJ-C*^»^ 

7-7-CWS*lJK3*xrJ^7--:;7-9K:jttP, 
* 0 . -'■? •;> T^y 4 1 *5S5cmtf'-c*^>JS^W-=e-af • '^x. 

tt. • 3«:«|&3n-ct>4S^ffi 

<!:. • 3©|3I^ttCi|-:J),»rgi» 

[0 06 1 ] -ei^r. Ji^estiit hJi'i'tc«-:Ji,»-c, ^ 

li*^««4{cA:tJ$tiS h.'i'i'*Jfl^-r«J©^{c, 
a t> 7 1 1 <Dm^ • JgS!rK^=&»ni!*t-S 

7 n 2) i> miUiPi-cihi>it'-\^>^>i-9 

[0 0 6 2 ] tJf5X-f-2;:7*5«:t$t>T. ^y 4 1© 
3<Dh)VP =^mmt S C i *s:FoJtg-c * S irces?)S3e*!l»i 

sn, Ii2ji<p6m3a«:r h-r«)Ct=&«± 
r% i:^7-'j-fio) . oiO, li»^«lfll4«:A;^j 

h^P5'*it^-C$^CCit*J!Sg-cm2ji*^P>m3jI-s 

h. t^tc. 0ij$*^6m3ji'v©?Ro-eiuiai^iitfu 

<:^^5»yi 1) . yi'->sns. 

c 0 0 6 3 ] m 1 ji*Jtas3nri>*tiiasrT 



(8) «fP32000 -74202 

14 

» 2 as©*)jfflii^^*i««i^ 3 n * . 

[0 06 4] m2T&^<D^ms^ifimti^txx^ 

10 <omK>^^m%^'i'±b. ^3ii^©^M-^<& 

[0065] CCT. 01©7P-5^ + - h«:^3n/c 

«lfilW^f9:i. c©^?g©^^<b©>i*jc&M^€Si?^^ 

•5. -rut^ii. 7.y"j-:fA, 5. 7*5C©%|g©A^h 

©^jl^iJjU^iatctB^-r*, * /c, 5, 1 0 *5c © 
l8l3©^«Mil:*©fctB^-r S . 
[0 06 6] c©J:^«:, Sl©$iJS5{filK:j:n«> x> 
20 t^>i*^6ai;^3n-s hJUi'i, • t^i^u-^ 
3©{'FSj)t^Sgi{ca-:JtJ-c, *«^<^«4«:A:^3ti 
s hji'd'©li5e*i*5c^c*>nri>s. ofcjWor, ji^ 
3nfch;i'e^*i. ffi«^a«i^4{c*tor|||^{cA;f3 3 

n-s h->u^'(ciinufcfc©cc;tco. *:itiS$^«4©^3i 

[0067] */c, m2ii*»/503ii'^©T h 

«l^3tiSh;Ud7*s, ®«^tSfil4(c*fu-c|li^{cA 
:*>3ns h;i'^'K:BPUfcfe©(CJ&.5, L.A:*t-7t:. esg 

tS«4«:A:tj3n^ h Ji'i'©Jft^*i^tfe^j:«^{c«. 

fi»§esa«4C!^jg*i$ijt3niyfc«>, asti^a^.i' 

*i-Ji}t|l*)J3^x-S, 

[0 06 8] nc*J. Xy^v-:f4. ~8 ©$(JtiPF«ig{C-^l» 
r». • i^*;^^-5^6{C•Olsr^b®ffloJ^(|r* 

*3fe. H2{CS%3jh,A:^K:iJl»T, *-^r-t/* 

^u-^fS. 6©^%. t^>-rtitf^—:^(o^im^tcMm 

iCMLXh. C©^?a?:®ffl-r4C:t*SnJtg-r*4. * 
40 tc. ^-Si 'i>:,^:^\^—Si^, ^««<i;L.T©«t6*/c 
»li»itii UT©tSISI©ii>;a:< t :^i&ii^fc|5«£« 
{Cgtg|;iT^><tl>, 3e>K:, i>i?>l©:7 5-<5f^-< 

[ 0 0 6 9 ] 0 1 1 ^N-f y Km©fS©^(!R^^ 

hJUe/3>/<-5r2 <!:©mtC-t-5r • J?*^u-ii3*s 
Ka3n. • S^**U-5r3tft»^jI«^4<!: 

50 ©W{C^J^d'^>.'^•— :ji2*Jffig3n-C(,»-5. 
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[0 0 7 0] 01 2W. *-^r -S^x^U-^ra 

©sii?^*#BS-r-5, a 1 3 Ell 1 (7>ii:te{«i{c*rjcs-r 
6;^-jrjuh>0-c*So 0i3(c*jc>rfc. 0i lolt 

■fiRi|5lfil©fllfiRJCOt,»r«l5l— <D!RF^*#L/r-e'©Si?8 
T*>> 04. 05. 07. 08. 09. 01O{Cffl^-r 

[007 1 ] otftc. 0 1 1 cr)^^-Yr^y K*©$ijaii«a! 

01 4©7P-5^ + - hccs-cJi^rsJig-r-So c© 

t^flSKfctiT. i&tbm&m) 4®^B$ 

tc-t-df • s^x*u-i?3tcj:D^j«;:gtt^iaf»S?t 

1) . -r^C^D*. »*^«lfll4<3D^j$^*J^jIi|l^0{C 

[ 0 0 7 2 ] ^- UT. »*^«l«4©^»®<S:^«iai 

SiR3tirt^SAiS*>*3*iJ»r3n€. (^f-f7-2 2) , 
CC-C. XJl<->;'*-K;^-f 'y5^7 6*S:t7SnT(,*n 
W. i&m^««l4©^iB§tt*i|${C|^±3-ti-^j0S 

[0 07 3]— ;^5j<-';'*-FX'<-y^7 6*i*> 
Snri^n^, :=^7- i':/2 2TW^*l»f3tii. 03J 
0. «*^a^lf 4©^|t&gtt?:|nI±3-a-SS«*s* 
-SCiKJ&r-S. i»^7 8*1:^- 

[0074]>^7-5»7-23 -C55e*iJ»f $tl/cli^W 'J 5» 
->3n. X7^srr^2 3-t?W«*iJ»r§n/c»^«> VLV 

7-v:f2A:). «C*5, X7^t.7'2 4©^^«:fc(,>T. gj 
(CP y ^•i' 7 ■:; 5^ 1 1 1fimWL^tlXK^i>m-^\t. 

S5a««l4©»«HJ^^^©«g^ . »]S5rK«©lEHK:J: 
W;^7fi3 2*ie,W:^3n.2> h^i'i'tc^i&j&s^OT^ 
jii^ a 9 ^jg < c i %iBiig-r * it«?>{c*j c Aj: ti ^ . 

[ 0 0 7 5 ] ot^-r. «^$(I1iip$ia5 8*»6^^'>>J^7 
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•? . A^W 1 4 ©lHll£ie[*±^ 3 ^ C i 3&i pJ«g*jS*j 

*<*ij»r3n*, -yr>'2 6©*i|»rSi|l<i:l/-Ctt. 

f ';4 l©3t^*m^)t«-^>>'-?-ir4 0©7 3:-^Pt^ 

[ 0 0 7 6 ] C Cr« /N-uf f-'J 4 1 ©3&St^lJ,^*JBlf^fii 
«±-r*<bCi. *fc«-Y>/^-^J4 0*l7x-^l/UT 

swiK^nr. • i^*^^u-^3(cj:s^ji'>7 

10 h$IJ»SteC)&tjn.2> (;^7-i;7"27) , trjit>-i5. ^ 
- if • * * U - d» 3 tc cfc »¥^tg^ 4 ©A:^@|g 

[0 0 7 7 ] sfc. mm£mmA:(oitry:yiyv v^ptx. 

©*II®i&i'*iteC/j:ton (X7^ .y:7*2 8) « -e©^. 
02^7 h*Ji!i*7l/i'fc*>S3&>*J*i|»rS*i-5 iT.'T'VZfZ 
9) , ^^r- '^-^-a 9©*tJBt«> • i^x-Jf- 

*iS*i{c J; 0 *s C i^c -5 C i *i-C t -5, 
[0 07 8 1 ;^f-vy29r»5e*iIBr3*ifc»^«. 

h^{c*jWSP-> irr y:^i7^-y^ i i ©^Jisp 
P T 7*^7 5 ^-tiJtSP v y 7"{C J; -5 f^^tcmiH 
3# C^^ 5. 7^3 0) . y5»->T6. J^jrfe. ;^7^->»y 

[0 07 9]—:^, ^-3? • i;'x:^^-3^3©?£ma:T^ 
je> $i''cB-r>/^•-^^4o©7x-J^^ci'*^t^fetll§n 
-c. «?ri3;^7^3»:r2 6t?S«*i|»r$4afc»^tt, ^-tjr 
30 • ^^x;^^-a^3^cJ:»), ftm^Smfil4©A;^lsl?Ke! 

jW^jl^zf 1 B©iaK*$iJiai-r -5 C i «: J; O , 
«4©A:^@^*?8iWfi<j{c±S3#SfM«lp. o**)^ 

h$:*jC^ct,> (;^7=--^:/3 1 ) . X^v:f28iC 

miyyhkt. -t-f • i^x^u-3?3©®ltaiJK:j:^^jI 

[0080] 01 5«. 01 4©M8P^*JC>io/c«^ 
(Cfcl^i. P--'i'T!y:/i'5^>5^1 l*jj:c;h;i/i7 3> 

40 if 2 ©A:^|5iigt!i:ite 6 iyf{c^)i®©jaigiNH4©-0!i 

C>-C«> «^^ji«^4©A:^(5llKf(iL'T. h;Wi;n 
>>'N--if 2©A:*7|5I|g3^<g:fflt>Tt>-2>, h^t-i^a 
>^N'-5»2©A:t>|5I^tt. 01 3©A*@^42>1f 
4A(Cj:»3t^Wr^Ci*5nJfilr*-S. i^'i?>i/ 

(ON) sn, h^i'i'3>-'<-if2©A^ig<^3&j^je 

50 m4ji{cfO®3tir(,>4. 
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[0 08 1 1 -eC/T, ^wt i«:*jc»r> ^^lyl^V Y 

f d' T V ^•i' ^ 3^ 1 1 h7.^)v -tfm 

[ 0 0 8 2 ] ot^-e. B$rat 3{C*J(,>t:m43l*>P)m3 
l^^±mi!l. (OFF) $ii^mm*^isctj:t>ti 

[0083] Sfc. ^jii^7^<D^ra t 7 {C*5(,»-C. a 20 
B#ra t 8 K:*5l<»r P vi>rv:ft>=y y 

5 » 1 1 i; 2» zfuxK^tcm-^it. mm 1 9 {c*j(,> 
f)^^mmiLxi,^itm^it. i^mt i o«c*jt»T^^ 30 
[0084] -:^r. m 1 0 (D— *jiiiS!r^-r h jpi'a > 

±S«Jffi*i|eite0i|K:ifc-<r/h3 < . ^ffl t 6 J: «5 «>at> 

[0 08 5] ^^rto%. ltt^«:*j(,>t:«. a#fflt i l 

m^iit. ^mt 1 2{cfct,>t:<i^E©ji^*ip§ji^3<^. 
i^rat 1 4{cfc(,>-c^^^t^SgK:«^go-cc>*. $ 

i^rat 1 3{c*jv»ri^^BE©±^*JKij&§n. i^rat i 
[008 6] co.fc'^tc. iiite0iititiM^t«tt®r5 so 
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I^k:|p]»J3<±S (^jl©$*7) i'-f^^i'^. tbiJ^IlK: 

0> ^^■t'^J^^ H^©t&^14*S|S]±-r-5iitK:. ^ii 
[0087] J&fc. ;^f'rv^ V d'*- F'^©^0#A 

c aj: ^ c i ^. J; ^ tc^^ $ n/c^PS{c>Ff 0 T . 

01 4©ftfJiai0!I*®ffl^^.C<!:*JoJ#|r*S. 
[0 08 8 ] 

[I6BJ©^«] fff*^l©^?|{Cj;tl«, x>i^>*>6 

^tllK:A:*7$ns hJUf ©«l3t3&i*jcfttonr«,»s. 

h-»l'd'«:BPL/c4>©(C3ii3, ^aM©^ixa-, 
[0 08 9] 4fc, ^*312©^|g{Ccfcn«. i8*]Hl 

^tCA^Sn^ hil'd'{CBPL//cfe©{C^c-5. b/c*So 

[0 090 ] 3 6fC. fi*]13©^?g{Cj:n«, fi*3» 

i3:/c»2<!:ig«©siti*tcmr. ^mic^J]lStl^ 

im 1 ] c©^?g«:*i*^s^ji$iJi»^©$i|®«a|?r^ 

[02] c©^?g*s®ffi3n/c^>'r:?'y s. K*©*-';^ 

ms] @2{c^3tii'fc®»^jitR«|teJ;C^h;l/d;3 

[04] 0 3 (Ctk 3 tx/cffi^^a^lt-CS^©?:^ 

[05] 0 2 (Cn^ 3 nfc«m^3ltSfll*#»)»|'p-t ^ 

[06] mZliC7jk:$tltc—yj<D^"it'iys.^[y-'ii 
C©*-5» • i^**U--:$f©*!|®'>Xf-Ai*^-r 

[07] 02«:*5nfcx>i^>i. mmmmt. ^ 

[08] 0 1 {c>n 3 ti/CN :/ y ?» K*©*OfiP@K« 



(U) 



2000-74202 



19 

0r*2,. 

[011] ^^■<-:f^) v F^CDS/j^^f-Alf^ofteoDSliS 
[012] 01 itcij^sn/c— • 
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* [0 1 3 ] 011 liCmtn^cm^^mwmM^uv}^^ 
[014] 011 (OJs^-:f*} y YMicmmsmmm 

[015] 01 4<D*iJiai«?9«:S=tfc;-r.5i^Xf-A(D®jS 

\-x.yi?y^ 2 •• h^Ui':3>>'N'-5f> 3, 6 
*10 ftWJIg. 
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